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Abstract
Background: Using the Internet to seek health information is becoming more common. Its
consequences on health care utilisation are hardly known in the general population, in particular
among children whose parents seek health information on the Internet. Our objective was to
investigate the relationship between parental use of the Internet to seek health information and
primary care utilisation for their child.
Methods: This cross-sectional survey has been carried out in a population of parents of pre-school
children in France. The main outcome measure was the self-reported number of primary care
consultations for the child, according to parental use of the Internet to seek health information,
adjusted for the characteristics of the parents and their child respectively, and parental use of other
health information sources.
Results: A total of 1 068 out of 2 197 questionnaires were returned (response rate of 49%). No
association was found between parental use of the Internet to seek health information and the
number of consultations within the last 12 months for their child. Variables related to the number
of primary care consultations were characteristics of the child (age, medical conditions,
homeopathic treatment), parental characteristics (occupation, income, stress level) and
consultation of other health information sources (advice from pharmacist, relatives).
Conclusion: We did not find any relationship between parental use of the Internet to seek health
information and primary care utilisation for children. The Internet seems to be used as a
supplement to health services rather than as a replacement.
Background
Using the Internet to seek health information is becoming
more common in Europe [1] as well as in the USA [2]. In
France little data is available on the proportion of people
who have ever used the Internet to seek health informa-
tion [3] but this proportion seems to be increasing rapidly
(from 15% in 2002 [1] to 37% in 2005 [4]).
People use the Internet to seek health information
because of its advantages. The Internet is widely available
(home, work, libraries), convenient (24 h a day) and
anonymous. A recent review highlighted the main reasons
of using the Internet to seek health information: to gather
additional information after a consultation, to access
more complex information about a symptom, a disease or
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a treatment, to look for information about healthy life-
styles or healthcare services, to participate in an online
support group and to be aware of other treatment alterna-
tives [5]. Specific surveys have been carried out in samples
of parents looking for health information. Many studies
asked parents attending a paediatric hospital whether and
why they used the Internet to seek heath information. A
high proportion of parents attending outpatient depart-
ments seek health information online (from 53% to 64%
in the most recent articles) [6-8]. This proportion is even
higher for parents of children with a chronic disease or
condition (from 58% to 89%) [9-11]. The authors high-
lighted that health professionals should advise a few
selected websites to parents. Population-based surveys
pointed out that mothers are high information seekers
[12], especially during pregnancy and during the first few
years following delivery look to find parenting advice and
online clinical health information [12-14].
The widespread utilisation of the Internet raises some
questions about its impact on health behaviour, health
services utilisation and finally on health outcomes.
Although some characteristics of Internet users who seek
health information have been well identified [3,15-17],
no sufficient data is available to answer the above ques-
tions, in particular on the relation between seeking health
information on the Internet and health care utilisation.
Some observers have suggested that use of the Internet
might actually decrease the cost of primary care services in
systems with universal health care [18]. In that case, one
might expect a negative relationship between use of the
Internet and primary care utilisation. Others might specu-
late that Internet usage represents just another channel for
activated, information-seeking behaviour, in which case
the prediction might be for a positive relationship with
primary care utilisation. Results from the studies about
the impact of the Internet on health care utilisation are
heterogeneous, showing a positive relationship between
Internet use and service utilisation [19], a negative rela-
tionship [20,21] or no relationship at all [22,23]. All these
studies but one [21] were carried out within an adult pop-
ulation and none have been conducted elsewhere than in
the USA.
Since the health of young children is of particular concern
to parents, we assume that parental use of the Internet to
seek health information would be related to primary care
utilisation for their children. As we previously stated,
results from studies available in the literature were heter-
ogeneous [19-23]. Thus, we did not initially presume a
positive or negative association.
To test this association, we designed a cross-sectional
study in a population of parents of pre-school children. In
this paper, we examined the relationship between paren-
tal use of the Internet to seek health information and self-
reported primary care consultation frequency for their
children.
Methods
Study design, study population and sample size
We designed a cross-sectional survey carried out within a
population of parents of pre-school children in the
department of Vienne, France. In France, even if pre-
school attendance is not compulsory, almost 100% of
children aged 3 to 6 years attend pre-school ("écoles mater-
nelles"). We defined 7 pre-school strata according to their
private or public status and to their rural, semi-urban,
urban or ZEP location [a ZEP school (Zone d'Education Pri-
oritaire) is a school located in an underprivileged area. It ben-
efits from additional resources to cope with academic and social
problems. No ZEP private school exists in the Vienne area]. We
selected certain schools in each of the 7 strata to ensure
the representativeness of our sample according to the
characteristics of the schools.
To show a difference of at least one consultation in the last
12 months between those who use the Internet to seek
health information (seekers) and those who do not (non-
seekers), we needed 750 questionnaires (250 of seekers
and 500 of non-seekers), expecting a proportion of one
seeker for two non-seekers [4], to meet our objective (two-
tailed hypothesis, 80% power, 5% alpha). Expecting a
response rate of 35%, we sent out more than 2100 ques-
tionnaires. To meet the required sample size we selected
35 schools which represented a population of 2 197 chil-
dren.
Data collection
In June 2007, with the help of pre-school principals, the
parents of pre-school children were given a letter includ-
ing an anonymous questionnaire, an explanatory note,
and an envelope to return the questionnaire. Parents were
asked to answer for their youngest schoolgoing child.
The data collected was: parental characteristics, character-
istics of their child, primary care consultation frequency
for their child, and health information sources and meth-
ods used to seek health information on the Internet. The
parental characteristics noted included age, household
occupation according to the most advantaged occupation
of either of the parents (disadvantaged (workers and
unemployed), moderately advantaged (self-employed
and employees) or advantaged (managers and execu-
tives)), parental education level according to the highest
education level accomplished by either of the parents (ele-
mentary-secondary, high school diploma, lower tertiary
or higher tertiary), annual family income (<14 000  ,
from 14 000 to 19 999  , from 20 000 to 29 999  , fromBMC Public Health 2008, 8:300 http://www.biomedcentral.com/1471-2458/8/300
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30 000 to 39 999   and ≥ 40 000  ), single parent family,
place of residence (urban, rural), stress level assessed with
a 10-unit visual analogue rating scale (10 indicative of
higher stress) and Internet access (home, work only,
none). The characteristics of the child collected were
school attended, age, birth order, gender, medical condi-
tions if any (preterm infant, hospitalisation after birth,
asthma, wearing of glasses, auditory disorders, allergy,
behavioural disorder, surgical intervention and others),
long-term use of medication if any, whether under home-
opathic treatment, frequency of administration of over
the counter drugs to their child without medical advice
and whether the parents had taken advice from a pharma-
cist for their child within the last 12 months. We asked
parents to self-report the number of primary care consul-
tations for their child within the last 12 months (general
practitioner, paediatrician or accidents and emergency
department). For consultations and child's medical condi-
tions, we asked parents to refer to their child's health
record booklet if necessary. Parents were also asked about
other health information sources that they had already
used amongst the Internet, medical books, medical dic-
tionaries, television, press, relatives working in the medi-
cal sector, and other relatives.
The study as a whole had been previously approved by the
consultative committee on the processing of information
in medical research of CNIL, the French national commis-
sion on individual privacy (approval AR071193).
Statistical analysis
The dependant variable was the number of primary care
consultations. The explanatory variables were child's age,
child's birth order, child's medical condition and treat-
ment, parental age, socio-economic position of the fam-
ily, single parent family, parental stress level and health
information sources. The main variable of interest was
parental use of the Internet to seek health information.
We assumed that the number of primary care consulta-
tions followed a negative binomial distribution – an
extension of the Poisson distribution in case of over-dis-
persion [24,25]. We therefore used a negative binomial
regression model to explain the variability of the number
of consultations. We took the design effect (cluster effect)
into account to avoid errors in the estimation of the
parameters of the model [26].
To perform our analysis, we used the negbin function of
STATA [27] along with the svy option to take the design
effect into account. The variable "parental use of the Inter-
net to seek health information" was forced into the
model. Other variables were included in the initial regres-
sion model if they were associated with the number of
consultations with a p-value < 0.20 (using bivariate nega-
tive binomial regression). We then performed a multivar-
iate analysis. From the initial regression model, variables
were selected using a stepwise descending process. We
tested the first-order interactions in the final model. Asso-
ciation between the number of consultations and varia-
bles of interest are rate ratios.
Results
Response rate and characteristics of the study population
Of the 2 197 questionnaires distributed, 1068 question-
naires were returned (49%). Characteristics of the popula-
tion are presented in Table 1. The mean number of
primary care consultations for a pre-school child within
the last 12 months was 5.9 ± 4.6. Distribution of the self-
reported number of primary care consultations is shown
in Figure 1, which confirms the assumption of a negative
binomial distribution. Data on the number of consulta-
tions were missing for 39 questionnaires (4%).
The Internet was the most used health information source
with 556 families (52%) who at least once had used it to
seek health information. Relatives working in the medical
sector and television were the second and third most com-
mon health information sources, with 518 (49%) and
397 (37%) families respectively having at least once used
these sources (Figure 2).
Use of the Internet to seek health information and number 
of primary care consultations for their child
Mean numbers of consultations according to population
characteristics together with results of the bivariate analy-
sis are presented in Table 2. The multivariate analysis has
been carried out on the 886 questionnaires (83%) for
which no data was missing. Four variables were dropped
due to the stepwise regression analysis (parental age, sin-
gle parent family, allergy and television as health informa-
tion source). None of the first-order interactions between
explanatory variables of the final model were significant.
Results of the multivariate analysis are presented in Table
3. No association was found between use of the Internet
to seek health information and the number of consulta-
tions within the last 12 months (adjusted rate ratio 0.97;
95% CI 0.86 to 1.09). Seeking health information from
relatives (whether they were from the medical sector or
not) was associated with a slight increase in the number
of consultations. The main variables related to the
number of primary care consultations were child's age and
medical condition. Number of consultations within the
last 12 months decreased with child's age (with a decrease
of 16%, 23% and 33% for children aged 4, 5 and 6 years
respectively compared to children aged 2 or 3 years). Most
of the children's medical conditions were positively
related to the number of consultations. Some parental
characteristics were related to a lower number of consulta-
tions: moderately advantaged occupation and annualBMC Public Health 2008, 8:300 http://www.biomedcentral.com/1471-2458/8/300
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income from 20 000  and over. Parental stress was related
to a higher number of consultations with a 3% increase in
the number of consultations for every one-unit increase in
the visual analogue rating scale.
We also fitted a model without income on the 974 fami-
lies (91%) for whom no data other than income was miss-
ing (data not shown). Results were very similar though
associations of auditory disorders and homeopathic treat-
ment with the number of consultations were not signifi-
cant anymore.
Discussion
We did not find any relationship between parental use of
the Internet to seek health information and the number of
self-reported consultations for their child. This finding
Table 1: Characteristics of the 1068 pre-school children and their parents
Characteristics
Characteristics of the children N%
Age (n = 1067) - 2 or 3 years old 227 21%
- 4 years old 335 31%
- 5 years old 328 31%
- 6 years old 177 17%
Girls (n = 1068) 537 50%
First in birth order (n = 1039) 498 48%
Medical conditions (n = 1068) - Preterm infant 96 9%
- Hospitalisation after birth 81 8%
- Asthma 156 15%
- Wearing of glasses 146 14%
- Auditory disorders 63 6%
- Allergy 214 20%
- Behavioural disorder 44 4%
- At least one surgical intervention 225 21%
- Other medical conditions 70 7%
Long term medication use (n = 1068) 73 7%
Frequency of administrating over the counter drugs without medical advice 
(n = 1062)
- Never 168 16%
- Rarely 311 29%
- Often 509 48%
- Almost every time my child is ill 74 7%
Under homeopathic treatment (n = 1043) 549 53%
Advice from a pharmacist within the last 12 months (n = 1051) 445 42%
Mean SD
N. of primary care consultations within the last 12 months (n = 1029) 5.9 4.6
Parental characteristics N%
Single parent family (n = 1066) 136 13%
Rural place of residence (n = 1064) 217 20%
Occupation (n = 1056) - Disadvantaged (workers, unemployed) 151 14%
- Moderately advantaged (self-employed, employees) 563 53%
- Advantaged (managers and executives) 342 33%
Education level (n = 1037) - Elementary and secondary 285 27%
- High school diploma ("Baccalauréat") 238 23%
- Lower tertiary 235 23%
- Higher tertiary 279 27%
Annual family income (n = 949) - < 14 000 € 168 18%
- 14 000 to 19 999 € 203 21%
- 20 000 to 29 999 € 286 30%
- 30 000 to 39 999 € 170 18%
- ≥ 40 000 € 122 13%
Mean SD
Age of the respondent in year (n = 1058) 34.0 5.0
Parental stress level (n = 1040) 4.9 2.3BMC Public Health 2008, 8:300 http://www.biomedcentral.com/1471-2458/8/300
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runs counter to our initial assumption that parental use of
the Internet to seek health information would be related
to primary care utilisation, either in a positive or in a neg-
ative way.
To our knowledge, this is the first study carried out else-
where than in the USA to assess this relationship. Our
results are consistent with an interventional study on
mental health services utilisation, which did not find any
significant difference in the number of mental health vis-
its between a group that had Web site access and the con-
trol group [22]. A quasi-experimental study carried out by
Wagner et al. found a null association for parents [23] and
a negative association for children [21]. Data from this
study are not fully comparable with our study because the
intervention was complex and not entirely Internet-based
(self-care books, telephone advice nurses and computers).
Within a population of Internet users, Eastin and Guinsler
found an interaction between anxiety and Internet use to
seek health information [20]. Anxious individuals who
used the Internet to seek health information had fewer
consultations than anxious non-users, whereas such a dif-
ference was not found for less anxious individuals. Our
findings do not corroborate this interaction, since we did
not find any interaction between stress levels and parental
use of the Internet to seek health information. Another
American study conducted in 1999–2000 found a positive
association with an increase of 1.6 consultations for
women using computer-based resources [19]. Differences
in time period (1999–2000), geographical area (Balti-
more metropolitan area, USA) and potential selection
bias in both studies are likely to explain the differences
between these results and our findings. Finally, findings
from a cross-sectional study in seven European countries
that investigated patterns of health-related Internet use
and its consequences support our results. Only 6% of the
sample claimed that they had made, cancelled or changed
a doctor's appointment based on health related Internet
activity [28]. Even if the number of consultations was not
collected in this study, only 6% of the sample claimed that
they have made, cancelled or changed a doctor's appoint-
ment based on health related Internet activity.
The association that we found between primary care utili-
sation and the child's age [29-31], child's medical condi-
tion [29], familial socio-economic position [32] and
psychological factors [33] are consistent with previous
findings. However, in most studies performed in the USA
[29,30,34], lower socio-economic position was associated
with less frequent primary care utilisation, which is con-
trary to our results. Explanations are likely to come from
the differences between the French and the American
health insurance coverage for children. In France, health
insurance coverage is nearly universal [35]. In the USA,
most of the studies have been carried out in the 1990's or
before, when the problem of uninsured children was
raised [29,30,34]. At that time, children from the poorest
families were more likely to be uninsured resulting in a
lower number of primary care consultations. A few new
factors associated with the number of primary care con-
sultations have been identified in our study. Taking advice
from a pharmacist, using relatives or friends as a health
information source or using homeopathy for one's child
could be explained by increased parental consciousness of
health issues. These findings might reflect the "familial
context" mentioned by Cardol [36] which would explain
about 20% of the variability of the number of consulta-
tions in primary care.
Distribution of the self-reported number of primary care  consultations for the child within the last 12 months Figure 1
Distribution of the self-reported number of primary care 
consultations for the child within the last 12 months.








Frequency (and 95% confidence intervals) of the different  health information sources used by the 1 068 parents Figure 2
Frequency (and 95% confidence intervals) of the different 
health information sources used by the 1 068 parents.
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Table 2: Relation between mean number of primary care consultations for the child and population characteristics – bivariate negative 
regression analysis.
Explanatory variables (n = 1029 unless otherwise indicated) Mean SD P
Health information sources
Medical dictionary No n = 826 5.8 4.2 0.38
Yes n = 203 6.3 5.8
Internet No n = 490 5.9 4.7 0.92
Yes n = 539 5.9 4.5
Press No n = 753 5.8 4.3 0.20
Yes n = 276 6.3 5.2
Medical books No n = 809 5.8 4.5 0.21
Yes n = 220 6.3 4.9
Television No n = 646 5.7 4.2 0.05
Yes n = 383 6.2 5.1
Relatives working in the medical sector No n = 528 5.6 4.2 0.004
Yes n = 501 6.3 5.0
Other relatives No n = 779 5.7 4.4 0.006
Yes n = 250 6.6 5.0
Characteristics of the child
Age (n = 1028) 2–3 years old n = 221 7.3 5.6 0.0001
4 years n = 319 6.0 3.8
5 years n = 317 5.6 5.0
6 years n = 171 4.7 3.1
First in birth order (n = 1002) No n = 523 5.8 4.8 0.41
Yes n = 479 6.1 4.4
Child gender Boy n = 514 6.0 4.9 0.71
Girl n = 515 5.9 4.2
Medical conditions
Preterm infant (n = 1025) No n = 933 5.9 4.5 0.21
Yes n = 92 6.6 5.4
Hospitalisation after birth (n = 1023) No n = 948 5.9 4.5 0.34
Yes n = 75 6.6 5.7
Asthma No n = 879 5.6 4.4 <0.0001
Yes n = 150 7.9 5.1
Wearing of glasses No n = 888 5.8 4.3 0.05
Yes n = 141 6.7 6.2
Auditory disorders No n = 967 5.8 4.6 0.006
Yes n = 62 7.4 4.6
Allergy No n = 825 5.6 4.6 <0.0001
Yes n = 404 7.3 4.4
Behavioural disorder No n = 987 5.9 4.6 0.88
Yes n = 42 5.8 4.2
At least one surgical intervention No n = 817 5.7 4.6 0.0004
Yes n = 212 6.8 4.4
Other medical conditions No n = 960 5.9 4.5 0.10
Yes n = 69 6.7 5.0
Long term medication use No n = 961 5.7 4.5 <0.0001
Yes n = 68 8.9 5.2
Frequency of administrating over the counter drugs without medical 
advice (n = 1025)
Never n = 158 5.8 5.0 0.63
Rarely n = 300 5.8 4.3
Often n = 494 6.1 4.7
Almost every time my child is ill n = 73 5.5 4.4
Under homeopathic treatment (n = 1008) No n = 474 5.6 4.3 0.08
Yes n = 534 6.2 4.8
Advice from a pharmacist within the last 12 months (n = 1027) No n = 592 5.4 4.2 0.0003
Yes n = 435 6.6 5.0BMC Public Health 2008, 8:300 http://www.biomedcentral.com/1471-2458/8/300
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The first limitation of our study was the overall response
rate of 49%. However, details of response rates of each
school gave us information to identify the bias due to
non-responses. We found that response rates were lower
in schools with a higher proportion of families of low
socio-economic position and with a higher proportion of
non-French speaking families. We therefore probably
over-estimated the proportion of families who used the
Internet to seek health information, and possibly under-
estimated the mean number of consultations. The second
limitation was that data on race/ethnicity was not asked in
the questionnaire. According to the French population
statistics, less than five percent of the inhabitants of the
department of Vienne are non native French. In this con-
text, race/ethnicity is not so important even if it is well
established in the American context that disparities in
Internet use for health information exist according to
race/ethnicity [37,38].
Another limitation was that the number of consultations
was self-reported by the parents. Many studies have
shown a tendency for underestimation when people were
asked to report the frequency of their health care utilisa-
tion. Since we found a mean of 5.9 consultations per child
within the last 12 months, which is consistent with the
data of health care utilisation from the provider [39], the
bias may be small. Missing data for parental income was
another limitation, with 119 (11%) parents who did not
report their annual family income. This omission in
reporting annual family incomes is information probably
not missing at random because it is more likely to occur
when the income level is relatively high [40].
Conclusion
Even if our study had some limitations, we demonstrated
that there was no relationship between parental use of the
Internet to seek health information and primary care con-
sultation of their children. The Internet seems to be used
as a supplement to health services for some rather than as
a replacement. Individuals are increasingly involved in
the management of their own health and using the Inter-
net to seek health information is one way to be involved
actively. Some authors suggested that this would lead to
saving in health costs [18]. According to our findings, this
may not be true from a short-term perspective. In our
opinion, what is more likely to occur is an improvement
in the health of those who use the Internet to seek health
information, which, from a long-term perspective, would
eventually lead to saving in health costs.
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Parental characteristics
Single parent family (n = 1028) No n = 899 5.8 4.3 0.02
Yes n = 129 6.7 6.0
Occupation (n = 1019) Disadvantaged n = 142 6.8 6.3 0.04
Moderately advantaged n = 542 5.9 4.6
Advantaged n = 335 5.6 3.6
Education level (n = 1002) Elementary and secondary n = 268 6.6 6.2 0.20
High school diploma n = 233 5.9 4.1
Lower tertiary n = 232 5.6 3.6
Higher tertiary n = 269 5.7 3.9
Annual family income (n = 921) < 14 000 € n = 159 7.2 7.4 0.03
14 000 to 19 999 € n = 195 5.8 3.9
20 000 to 29 999 € n = 279 5.5 3.5
30 000 to 39 999 € n = 167 5.9 3.9
≥ 40 000 € n = 121 5.4 3.9
Rural place of residence (n = 1025) No n = 815 5.9 4.7 0.88
Yes n = 210 5.9 4.3
Rate Ratio 95% CI
Age of the respondent (n = 1020) 0.98 [0.97 – 0.99]
Parental stress level (n = 1005) 1.03 [1.01 – 1.06]
Table 2: Relation between mean number of primary care consultations for the child and population characteristics – bivariate negative 
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